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Abstract/Synopsis The present thesis is an attempt towards the realization of the influence of synthetic conditions in the morphology of nanosized NiFe2O4 and subsequent electronic and magnetic behavior. An attempt also has been made for surface functionalization of these nanosized NiFe2O4 to make them amenable for specific applications. This includes the use of these functionalized particles as catalyst support for the development of a magnetically separable catalyst. Also these materials are synthesized via surfactant-mediated routes to achieve excellent control over morphology and magnetic properties and to make them soluble in specific solvents so that they can be used for specific applications. The Thesis has been divided mainly to 4 chapters.          Chapter 1 begins with an introduction to ferrite nanoparticles with an overview of the synthetic methods, properties and applications. The reasons for the tremendous interests in ferrites, the challenges in the development of suitable synthetic methods for better control of the properties and the scientific concepts have been discussed. Chapter 2 deals with the synthesis of NiFe2O4 nanoparticles by hydrothermal route and the effect of reaction conditions on the conductivity behavior of the material. Here we are discussing in detail about the change in conductivity from n-type to p-type when the pH of the reaction medium has been changed keeping all other conditions identical. We observed n-type conductivity in these synthesized materials when the pH of the reaction medium was maintained at either 7 or 8. When the pH of the reaction medium has been increased to a value greater than or equal to 9, the materials starts exhibiting p-type conductivity behavior. A detailed study on the structural, morphological, electrical, magnetic and elemental analysis has been made and correlated to understand the mechanism of conductivity. 
Chapter 3 has been divided into two parts. In part A we have discussed about the surface functionalization of the hydrothermally synthesized NiFe2O4 nanoparticles with dopamine to ensure its high dispersibility in high polar solvents like water, ethanol etc. This opens up the possibility of using these surface functionalized nanoparticles as a support for noble metal to design a novel magnetically separable catalyst system that can be used for catalysis of a number of scientifically and industrially important organic transformation reactions. Characterization of the prepared catalyst system has been done with XRD, FTIR, TEM, ICP-AES, XPS and VSM. The excellent efficiency and reusability of the catalyst system for a wide range of organic reactions have been discussed in the part II. These include hydrogenation of a range of unsaturated organic compounds, Heck coupling reaction and Suzuki reaction. In Chapter 4 we have made an attempt to synthesize monodisperse and size selective NiFe2O4 nanoparticles with solvent selective dispersity. Such particles are in great demand in the recent field of technology due to the excellent control over the magnetic properties because of their size selectivity. At the end the inferences made from the study and the scope of future work has been included. Finally appendix deals with all other works carried out during the PhD period. 


